The effects of plasminogen on in vitro ovine embryo development.
Plasminogen activator production by ovine embryos and the effects of plasminogen on ovine embryo development and zona pellucida integrity were evaluated. Eight-cell to sixteen-cell embryos were cultured in Whitten's medium containing 0, 60, or 120 micrograms/ml plasminogen. Plasmin and plasminogen activator concentrations in the medium were determined by a caseinolytic assay. More blastocysts hatched in medium containing 60 and 120 micrograms/ml plasminogen (33 and 21%, respectively) than 0 microgram/ml plasminogen (0%; p less than 0.05). Zona pellucida dissolution time in acidified phosphate-buffered saline was less after incubation in medium with 60 and 120 micrograms/ml plasminogen (7.2 and 5.9 min, respectively) than 0 microgram/ml plasminogen (9.4 min; p less than 0.05). Plasminogen activator production was low until the morula stage, increased during morula-blastocyst transition, and remained elevated through blastocoelic expansion and hatching. Zona pellucida solubility, plasminogen activator production, and plasminogen conversion to plasmin increased as embryonic stage advanced; however, plasminogen activator production and plasmin conversion to plasmin were poorly correlated with zona pellucida solubility. The results indicate that ovine embryos produce plasminogen activator, and plasmin can increase zona pellucida solubility; however, other factors may also be involved in altering zona pellucida integrity prior to hatching.